Gold standard open aortic arch aneurysm surgery in the setting of rupture is associated with substantial mortality and morbidity. Currently, the state-of-the-art endovascular technique is being adopted as an effective alternative treatment of choice world over, particularly in case of elderly, system compromised, and ruptured patients.
intercostal drainage tube that yielded blood. Thereafter, contrast-enhanced CT chest done at the previous hospital showed midaortic arch aneurysm involving the innominate artery with substernal hematoma and occluded extracranial left common carotid artery (CCA) [ Figure 1 ]. The patient was referred to our center after stabilization. On evaluation at our hospital, he was hemodynamically stable. Physical examination showed normal peripheral pulses, except absent left CCA. CT scan confirmed arch aneurysm contiguous with innominate artery aneurysm extending distally up to ostium of the LSA, occluded left CCA, and a large well-circumscribed stable hematoma retrosternally.
The presence of hematoma in the retrosternal region precluded sternotomy, and he was planned for staged descending thoracic aorta (DTA) to LSA and left vertebral artery (VA) bypass followed by LSA to right CCA bypass (cross-neck) and finally Zone 0 deployment of the stent graft. The surgery was performed via left thoracotomy.
LSA was disconnected from the aorta and anastomosed end-to-end with an 8-mm collagen coated polyester graft (Maquet Intergard L) which in turn was anastomosed to mid-DTA (end-to-side). Hence, LSA found inflow from the upper third of DTA well beyond the aortic knuckle. The left VA was bypassed using a 4-mm expanded Polytetrafluoroethylene (ePTFE) graft from the polyester graft (end-to-side). Thereafter, LSA was exposed via supraclavicular approach, and an 8-mm polyester graft was interposed end-to-side from native LSA to the right CCA, which was tunneled deep-to-deep fascia anteriorly. Finally, through transfemoral cutdown, a 38 mm × 107 mm stent graft (Medtronic Valiant Captivia ® ) was deployed excluding both arch and innominate artery aneurysms [ Figure 2 ]. Through right brachial artery cutdown, a 16-mm Amplatzer ® vascular plug was deployed into innominate artery aneurysm to prevent type II endoleak. Check angiogram showed complete exclusion of the aneurysm with patent carotid bypass. The patient had an uneventful postoperative recovery and was discharged in stable condition.
At 24 months follow-up, the patient is active, healthy, and back to his job since quite a while. Follow-up chest CT angiogram performed at 13 months showed complete exclusion of the aneurysm and patent bypass graft. The vascular plug had occluded the innominate bifurcation, and right subclavian artery (SCA) was perfused retrogradely through the right VA. Since the patient was asymptomatic with palpable right radial artery pulse, he was managed conservatively with close observation.
diScUSSiOn
With endovascular intervention gradually competing, if not replacing, open surgical modality worldwide, especially in the setting of complex aortic arch lesions and high-risk individuals, certain anatomical factors make the procedure even more technically challenging. [1] Like in our index case, the hematoma surrounding the ascending aorta precluded sternotomy which requires the prolonged hypothermic circulatory arrest and extracorporeal circulation right from sternotomy. Furthermore, the hematoma made it impossible to obtain inflow from ascending aorta, like in the conventional Zone 0 hybrid TEVAR.
Retrograde inflow from DTA has been reported in the literature in very rare case reports. [2, 4, 5] The indication in using DTA as an inflow in these reports is either to avoid redo sternotomy or to avoid diseased femoral vessels. [4] The technical point to be noted during such cases is that inflow has to be taken well beyond the distal sealing zone. Even though we staged the procedure, the debranching could be performed on the same day, but the position needed to be changed in between the procedure which is time-consuming. Total endovascular repair with fenestrated or branched stent graft would be fraught with a certain incidence of adverse cerebral events in view of the excessive manipulation required for deploying covered stents to perfuse supra-aortic trunk branches. [6, 7] In our index patient, distalized LSA provided satisfactory inflow for right carotid bypass in the setting of occluded left CCA. Moreover, in a 52-year-old in the setting of only the LSA being healthy (aneurysmal innominate and thrombosed left CCAs), we preferred the durable polyester graft to right CCA, the only available and now lifeline artery for cerebral revascularization, when compared to fenestration. Left CCA occlusion could, most probably, be due to sudden occlusion of carotid artery ostium from luminal thrombus in the aortic arch. It is unlikely that mediastinal hematoma would have led to complete thrombosis since contralateral external carotid artery (ECA) collaterals would have kept distal extracranial arteries on the left side patent.
The concern about the adequacy of postoperative cerebral blood flow after this surgery was addressed by Shimizu et al. [4] They performed duplex scan to look for carotid flow and single positron emission CT to look for global cerebral flow as well as vasoreactivity after administration of acetazolamide in their patient who underwent a similar procedure. Both the results were normal as compared to the controls.
cOnclUSiOn
Hybrid arch repair by supra-aortic debranching facilitated by distalized LSA on DTA is a viable (and exclusive one in this context) option in patients with complex aortic arch pathology. To the best of our knowledge, this is the first ever report in published literature, of utilizing distalized LSA, in hybrid TEVAR to repair ruptured arch and innominate aneurysms successfully.
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